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I t has long been known that a variety of chemical agents act as anti-thyroid drugs to reduce or almost completely prevent the introduction of iodine into tyrosine and subsecquently the production of thyroid hormone (1J) . Propyl thiouracil and related antithyroid drugs have been used extensively in the treatment of human thyrotoxicosis( 3,4). *4statine is the heaviest member of the halogen group, and certain of its chemical properties resemble those of iodine. There are, however, some rather significant dissimilarities ( 5 ) . Although 18 radioactive isotopes of astatine have been identified, no stable isotopes of this element are known to exist (6). The particular radioisotope used in these and other studies is the 7.3 hour At211 which decays by the emission of alpha-particles and 80 Kev x-rays. i The capacity of the thyroid gland to concentrate and retain At211 has been demonstrated in experimental animals and man (7-10). The present studies were undertaken in order to determine the possible effect of propyl thiouracil upon accumulation and retention of At211 by the thyroid gland of the rat and to compare this effect with that obtained using carrier-free P31. It was also hoped that these experiments would help to shed some light on the mode of entry of astatine into the thyroid gland and on its chemica! state in that organ.
Methods. The animals employed for these studies were 7 5-day-old female Sprague-Dawley rats weighing about 165 g, all received from the dealer at the same time and maintained for 3 weeks prior to the start of the experiment on tap water and a pelleted stock diet which is in general use throughout the University of California Radiation Laboratory.$ Both food and water were given ad lib. Propyl thiouracil was administered to 20 rats in the drinking water at a concentration of 0.1% by weight for 11 days. On the 10th day, 10 of these rats were each given 5 pc of A t W , and 10 were each given 6 pc of I131. Both and 1131 were administered intravenously. Ten rats that had received no pretreatment served as controls. Five of these were each given 5 pc of At211 and 5 each received 6 pc of I131. Twenty-one hours after the administration of the radiohalogens the rats were sacrificed with chloroform and the thyroids were dissected out and weighed. The At211 and 1131 contents of the thyroid glands were measured with an NaI-TI1 scintillating crystal gamma counter. It was possible to measure the At211 in this manner, since its radioactive decay is associated with an 80 Kev x-ray.
Results. The results of these experiments are shown in Table I . The single most impressive observation is the nearly 20-fold enhancement of the accumulation of At211 in the thyroid glands of the animals treated with propyl thiouracil. This is in distinct contrast to the diminution of the accumulation of 1131 in the thyroid glands of the animals treated with this drug, a result that has been shown previously by Taurog et al. ( 1 ) . In fact, the concentr,ation of At211 by the thyroid glands of the treated animals is more than 3 times the concentration of 1131 in this group.
I t should be noted that the values for the 0 The, physical and chemical procedures for the preparation of At211 are given elsewhere( 11). uptake of both 1131 and At211 in the thyroid glands of the control animals are somewhat low. This is presumably due to the presence of a relatively large amount of stable iodine in the diet employed. It has been shown that the administration of stable iodide decreases the accumulation of both 1131 and At211 in the thyroid gland of the rat (8). The uptake of At211 in the treated rats is far greater than has been seen previously even when they had been maintained on a low iodine diet (8).
Discussion. These results were quite unexpected. A possible explanation for the tremendous increase in the thyroidal uptake of At211 following the administration of propyl thiouracil is presented here with the understanding that it is highly speculative.
The apparent action of propyl thiouracil and related anti-thyroid drugs is to prevent the synthesis of iodotyrosine and similar compounds ( 1 ) . From the results of experiments described here it appears that the effect of propyl thiouracil on the accumulation of At211 by the thyroid gland is quite different from its effect on the uptake of The inorganic chemistry of astatine is complex and not too well understood and nothing is known about its biochemistry. Astatine has been shown to possess at least 4 valance states, At-, Ato, A t 0 and a higher oxidized state( 5 ) . It is likely that in the thyroid gland there are enzymes capable of oxidizing Ato to At@, the lowest of the oxidized states, and will thus tend to rob the thyroid gland of its accumulated astatine. In the presence of propyl thiouracil it may very well be that the oxidation of At0 to At@ is prevented permitting the continued accumulation and retention of astatine in some type of loose organic binding.
Summary. A study has been made of the accumulation of 1131 and At211 in normal and propyl thiouracil-treated rats. A very marked enhancement of the accumulation of At211 in the thyriod gland has been observed following administration of propyl thiouracil. This is in contrast to the diminution of the uptake of 1131 by the thyroid glands of the rats receiving propyl thiouracil.
